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Sensory perception: Supernormal hearing in the blind?
Michael Morgan
A recent experimental study suggests that blind
individuals may compensate for their lack of vision with
better-than-normal hearing. This provides support for a
view dating back to 18th century philosophers, but the
data raise as many problems as they solve.
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As John Findlay [1] recently reminded us in these pages,
one of the most important functions of vision is to allow us
to move around in a three-dimensional world and to
interact with solid objects. Although the retinal image is
flat, normally-sighted people use optical information to
construct a three-dimensional representation of the world.
It is commonly thought that stereoscopic vision — literally
‘solid’ vision — is made possible by having two eyes,
which see the world from slightly different vantage points,
but two eyes are not necessary for three-dimensional
vision, as the reader can simply verify by closing one eye.
It is still possible to walk around a room with one eye shut,
even if tasks like threading a needle become more diffi-
cult. Other ‘depth cues’ in the retinal image, notably
motion parallax and the image size of familiar objects,
provide adequate cues to judge distance in many cases. 
Blind people also have to move around in a three-
dimensional world, and it is natural to ask what cues they
use to do so. The obvious suspects are auditory cues, and
there is a long history of devices for the use by the blind
that are intended to provide echoes from objects in the
environment, the simplest being the tapping of a stick.
Curiously, blind people have often described the
experience of navigating by echolocation as being more
akin to feeling by touch than by sound: a looming object
will seem to brush against the forehead rather than being
heard approaching. 
A famous attempt to provide a visual prosthesis for the
blind was based on ‘visual-tactile substitution’. Bach-y-
Rita et al. [2] designed an array of vibrators activated by a
TV camera and attached to the back of the person. An
object in the outside world would thereby come to
produce a crude pattern of vibration on the back, corre-
sponding to the two-dimensional projection of the object.
A congenitally-blind philosophy graduate described the
experience as initially like having his back tickled, but
after practice as giving an impression of an object ‘out
there’ in the direction where the camera was pointing [3].
The device seems not to have fulfilled its early promise,
whether because of expense, inconvenience or lack of
effectiveness, it is difficult to say.
The 18th century saw an outburst of philosophical writ-
ings about blindness, the most famous of which is
Diderot’s 1749 “Lettre sur les aveugles” (letter on blind-
ness). Diderot stated confidently that the congenitally
blind develop supernormal powers of touch and hearing,
which substitute for their loss of vision. He described the
blind mathematician Saunderson, who made a special
study of geometry with the help of a sort of peg board on
which he could lay out shapes. Another philosopher, John
Locke, proposed the celebrated ‘Molyneux’s problem’,
which asked whether a congenitally-blind person, whose
sight was miraculously restored, would be able to recog-
nise by sight objects previously learned through touch.
The resoundingly a priori answer to the question, by
Locke and others (notably Voltaire), was “yes”.
Why did philosophers take such an interest in the percep-
tions of the blind? Simple scientific curiosity is part of the
answer, but there was also what we should now call a
‘hidden agenda’. The philosophers of the Enlightenment
(an ironic term in this context) wished to show that our
representation of the world was derived from sensory
experience, not from ‘innate ideas’ implanted there by
The Creator. The deeper hidden agenda ran as follows:
“knowledge is derived from individual experience, not
from authority; demand political liberty”. To take this
agenda forward, it would be convenient to show, on the
one hand, that the blind have a different representation of
the world from the sighted, and on the other, that they
could learn new ways of representing objects. This was
the origin of the idea that the blind could develop super-
normal powers of hearing. 
This idea has received an unexpected boost from a recent
paper by Lessard et al. [4]. They compared normally-
sighted and early-blind subjects in a task where they had
to point with their hand to the apparent source of a
sound, delivered from one of an array of sixteen loud-
speakers. The controls and early-blind subjects were
both very good at this task, and their performance levels
were not significantly different. The authors conclude
that blind individuals develop a three-dimensional map
of space using auditory information. On this evidence, it
could not be concluded that the blind have superior
hearing, although Lessard et al. [4] suggest that they
would show evidence of this if the task had been made
harder — apparently, the optimistic philosophical spirit
of Diderot lives on. 
The surprise came when the experiment was repeated
with one of the ears plugged. In this ‘monaural condition’,
all individuals, including the blind ones, did worse than
when they could use both ears, but some of the blind indi-
viduals could still perform the task surprisingly well.
Although some blind individuals performed as badly as
the sighted controls, the difference in performance
between the groups was statistically significant. Lessard et
al. [4] conclude that totally blind individuals have better
auditory ability than sighted subjects, enabling them to
compensate for their lack of vision.
These experimental findings raise as many problems as
they solve. Why did the difference between the blind and
sighted individuals emerge only when one ear was closed?
Closing one ear deprives the listener of two kinds of audi-
tory cue to location: the relative loudness of the signal in
the two ears, and the relative phase of the sound pressure
wave. Apparently, sighted individuals are as good as the
blind at using these cues: a fact that is perhaps not very
surprising, as the ability to localise invisible sounds has
evolved by natural selection in sighted, rather than in
blind, individuals. Binaural cues are clearly more reliable
than monaural, so why have some blind individuals
learned to use the latter? It is not clear what cues the sub-
jects used in the monaural condition. They were
instructed not to move their heads, but small changes of
sound intensity when the head is moved are a possible
source of information, and some of the blind individuals
may have learned to make more use of small head move-
ments, imperceptible to the experimenter. 
Another possibility arises from the fact that the sound pres-
sure was maintained at a constant level of 40 decibels. This
means that changes in sound pressure at the ear over trials
would be a possible cue to location. An accurate memory
for loudness over trials would be required, but there is
abundant evidence from the psychophysical ‘method of
single stimuli’ [5] that practiced observers can develop an
accurate memory for the absolute values of sensory stimuli.
Perhaps some blind observers developed a good memory
for the absolute loudness of sounds. It would be interesting
to know if they could maintain their ability to localise
sounds in the monaural condition when the loudness of the
tone was randomly changed over trials. The findings
reported by Lessard et al. [4] are intriguing, but are not at
this stage definitive evidence for the recruitment of brain
structures left unused by visual deprivation. 
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